Abstract. We present results from our high-resolution, high-contrast imaging campaign targeting the circumstellar environments of young, nearby stars of different masses. The observations have been conducted using the ALFA/CA 3.5m and NACO UT4/VLT adaptive optics systems. In order to enhance the contrast we applied the methods PSF-subtraction and polarimetric differential imaging (PDI). The observations of young stars yielded the identification of numerous new companion candidates, the most interesting one being rv 0.5" from FU Ori. We also obtained high-resolution near-infrared imaging of the circumstellar envelope of SU Aur and AB Aur. Our PDI of the TW Hya circumstellar disk traced back the disk emission as close as 0.1"~6 AU from the star, the closest yet. Our results demonstrate the potential of the adaptive optics systems in achieving high-resolution and high-contrast imaging and thus in the study of circumstellar disks, envelopes and companions.
Introduction
Young, nearby stars are our prime source of information to study the circumstellar disk structure and evolution. They are also the ideal targets for adaptive optics (AO) observations, as they are usually bright enough to provide excellent wavefront reference. The difficulty in directly observing their environment is, however, the large contrast between the central star and any stellar companions, circumstellar envelopes and disks (see also the review by Brandner in this conference) .
In the following we present the results from our AO-imaging campaigns targeting nearby, young stars. During these observations we applied different methods to overcome the large contrast between the central star and any companions, envelopes or disks. 
ALFA Observations
We conducted three observing campaigns (January 2002 , October 2002 and June 2003 using the ALFA adaptive optics system mounted at the 3.5m-telescope at the German-Spanish Observatory in Calar Alto, Spain. The targets were young stars with confirmed infrared excess, mainly focusing on the intermediatemass Herbig Ae/Be stars. The observations aimed to enhance the contrast of the imaging system by the subtraction of a calibrated point spread function (PSF) from the target object. In order to compensate for temporal variations of the PSF due to changes in the atmosphere and in the optical system, we applied short cycles spent alternating on the target and a PSF-comparison star. Each cycle consisted of four dithering positions around the target with roughly 2 minutes total time spent on each position. The basic data reduction has been conducted in the standard fashion with flat field correction and bad pixel removal. Following this, the frames from different dithering positions have been combined to a single image. From each combined image the corrseponding PSFstar was subtracted to remove most of the contribution from the central star. A more detailed description of the data reduction and analyzis can be found in Wang et al. (2003) .
ALFA Results
The PSF-subtraction technique significantly enhanced our capability to detect extended emission and companions. Table 1 summarizes our detections by giving the target names, their coordinates, the type of detections and any further commments. The main results are the detection of numerous new companion candidates and the near-infrared imaging of the nebulosity around SU Aur and AB Aur. Grady 2001 ) and presumed to originate from light scattering on the circumstellar envelopes. In the case of the ALFA observations of SU Aur this emission can be traced back as far as 14" from the central star. Our highresolution multi-color near-infrared imaging significantly contributes to the understanding of the structure of these envelopes and are being interpreted as a part of a multi-wavelength observing campaign (Grady et al. 2003) .
Companion Candidates
The AO-assisted PSF-subtraction technique is rather efficient in detecting fainter stellar objects close to the bright central stars. We have identified a total of 6 companion candidates (see Table 1 .). The current imaging data set is insufficient to determine the nature of these objects but spectroscopic follow-up observations are in preparation.
The most interesting companion candidate is that of FU Ori, which is the prototype of objects that displayed sudden, dramatic increase in luminosity. This brightening is widely believed to be the result of enhanced accretion rates, but the trigger event is yet unknown. A fly-by of a stellar companion could easily serve as trigger, therefore our detection of a companion candidate might be important for understanding the FU Ori-type objects.
NACO Observations of T"W Hya
We used the newly installed NACO jVLT AO-system at Paranal, Chile to image the closest classical T Tauri star TW Hya. In order to study its circumstellar disk as close as possible to the star, the suppression of the stellar light is necessary. We used the method known as polarimetric differential imaging (PDI) (see, e.g. Kuhn, Potter & Praise 2001) . The basic idea of the PDI is to remove the unpolarized light of the star from the images but keep the scattered and therefore polarized light from the disk. In order to realize this concept, we introduced a Wollaston-prism into the light path, that splits the incoming light into an ordinary and an extraordinary beam with orthogonal polarizations. For each integration the difference of these two beams were made to remove the unpolarized light. In order to reduce the effects of the intrumental polarization, redundant data sets with Wollaston angles of 0°, 45°, 90°and 135°were taken. At every Wollaston position a 3-point dithering was applied with steps of about 9" along the field of view to allow sky subtraction and to reduce the influence of bad pixels. To ensure the high dynamic range, we repeated the complete set of these observations with defined integration times of 0.4 sand 30 s. The total time spent on the source was 24 sand 1800 s in the short and long exposure series, respectively.
The data reduction was carried out using self-developed IDL routines. First, every frame was manually inspected and those showing reflections or electronic ghosts were excluded from the further reduction. Hot pixels were efficiently removed by a 3.5-sigma filtering process. The raw images were sky subtracted and flat field corrected. The sky frames were calculated individually for each group of images taken with the same polarization angle. Following these basic corrections, the ordinary and extraordinary peaks of the individual exposures were centered and extracted. To remove all of the non-polarized intensity (mainly from the central star) we subtracted images of ordinary polarization from those of extraordinary polarization. The fine alignment of the individual images before subtraction and co-addition was carried out by a two-level gaussian fitting procedure. To characterize the surface brightness distribution of the disk we measured the radial profile of the polarized intensity, derived from J-pixel-wide apertures.
NACO Results
Based on the NACO observations, we obtained Ks-band images of the circumstellar disk around the classical T Tauri star TW Hya, which probe the disk structure closer to the star than any previous observation. Our diffraction limited PDI of TW Hya shows an extended butterfly pattern (see Fig. 1 ) characteristic of a spatially resolved axisymmetric light scattering source. This pattern is present between 0.5" and 1.4" on the long exposure images and between 0.1" and 0.4" in the short exposure images. Radial polarized intensity distribution of the TW Hya disk between 0.5" and 1.4". The squares mark our Ks-band PDI data, while the solid and dashed curves show the J-and H-band surface brightness distributions from Weinberger et al. (2002) . Although the surface brightness is not equivalent to the PI, applying an arbitrary offset shows the similar behaviour of the two curves.
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The observations of the regions closer than 0.1" to the star and between 0.4" and 0.5" do not have sufficient signal-to-noise ratio (SNR) for a reliable analysis. Still, the detection of the extended polarized emission as close as 0.1"~6 AU from the star is the first direct evidence that the disk extends so close in and harbors no large inner gap or 'dark zone' of suppressed flaring angle as proposed by Krist et al. (2000) . The SNR of the data set, however, is sufficiently high to plot the azimuthaly integrated Ks-band polarized intensity distribution between 0.5" and 1.4" (see Fig. 2 ). This is the longest wavelength at which such a profile has been derived with high-resolution techniques. The profile shows a gradual slope change from the rather steep power-law P I(r > 0.9) "-J r-3 . 1 ± O.3 to the very gentle PI(r < 0.7) "-J r-O . 9 ± O.2 . The fact, that a similar behaviour has been found by the HST coronographic observations at shorter wavelengths (Krist et al. 2000 , Weinberger et al. 2002 shows that the surface brightness profile is well traced by the polarized intensity profile in the case of the TW Hya disk.
For a more detailed discussion of these observations and results see Apai et al. (2003) . We note, that the PDI technique has been recently used to obtain a higher quality data set on numerous targets in the TW Hya Association (see Huelamo & Brandner 2003) .
Conclusions
Our ALFA adaptive optics observations of young stars led to the first detection of numerous companion candidates, including one around FU Ori. We obtained the first multi-color high-resolution near-infrared images of the nebulosity around SU 312 Apai et al.
Aur and AB Aur, which provide important information on these circumstellar envelopes. Furthermore, our polarimetric differential imaging of the classical T Tauri star TW Hya explored its disk closer to the star than any previous observation, up to 0.1"~6 AU. This shows, that the combination of the highorder AO system, the 8m-class telescope and the PDI technique forms a unique observing tool capable of studying disk structure at the scales of our inner Solar System. These results demonstrate the important role of high-contrast and high-resolution imaging in the study of companions, envelopes, disk evolution and structure around young, nearby stars.
